A general amphipathic alpha-helical motif for sensing membrane curvature.
The Golgi-associated protein ArfGAP1 has an unusual membrane-adsorbing amphipathic alpha-helix: its polar face is weakly charged, containing mainly serine and threonine residues. We show that this feature explains the specificity of ArfGAP1 for curved versus flat lipid membranes. We built an algorithm to identify other potential amphipathic alpha-helices rich in serine and threonine residues in protein databases. Among the identified sequences, we show that three act as membrane curvature sensors. In the golgin GMAP-210, the sensor may serve to trap small vesicles at the end of a long coiled coil. In Osh4p/Kes1p, which transports sterol between membranes, the sensor controls access to the sterol-binding pocket. In the nucleoporin Nup133, the sensor corresponds to an exposed loop of a beta-propeller structure. Ser/Thr-rich amphipathic helices thus define a general motif used by proteins of various functions for sensing membrane curvature.